Two current methods of making superheavy elements in the laboratory: cold [1, 2] and hot [3] fusion reactions, seem to reach their limits. In the first one, (i) evaporation residues (ERs) produced on Pb or Bi targets are far from the predicted island of stability, (ii) ER cross sections drop steeply with the mass of a projectile. In the latter, with the 48 Ca projectile impinging on various actinide targets, ERs cross sections are roughly constant. However, once the element Z=118 has been synthesized [5] , attempts to go beyond hit two obstacles: (i) a difficulty or impossibility of making targets from Es and heavier actinides, (ii) reactions with heavier projectiles like:
50 Ti, 54 Cr, 58 Fe, and 64 Ni, did not produce any ERs up to now.
On the other hand, not all superheavy (SH) isotopes Z ≤ 118 have been produced yet. It might be, that among them hides some surprisingly long-lived one, either in its ground-or excited isomeric state. It is even not excluded that such a long-lived SH state was already produced, but remained undetected. Since detection procedures used at present are adjusted to short-time coincidences, a species living tens of minutes would be very likely missed in the background. Therefore, while pondering upon possible new reactions leading towards the island of stability, it may be worthwhile to search for a long-lived exotic SH configurations. Obvious candidates are high-K isomers or ground-states, for which increased stability is expected due to some specific hindrance mechanisms. The present letter provides predictions and arguments for such long-lived SH states.
The existence of isomeric states is rather well establish in nuclear structure physics. The structure of expected * Electronic address: m.kowal@fuw.edu.pl long-lived multiquasiparticle high-spin isomers in some even-even SH nuclei was analyzed e.g. in [7] . In particular, the assignments of 9 − or 10 − [8] two quasineutron configurations for the 6.0
−2.2 ms isomer in
270 Ds (the heaviest isomer known) was supported [7] . Let us stress that the half-life of this isomer is much longer than that of the ground state (100 [9] [10] [11] [12] [13] . In [14] , the four-qp isomers around 254 No were postulated. All examples described above relate to prolate equilibria. A possibility of high-K isomers at the superdeformed oblate minima in SH nuclei was indicated in [15] .
The electromagnetic stability of an isomeric state is difficult to predict as it depends on fine details of the s.p. structure. Therefore, we concentrate here on high-K ground states or very-low-lying configurations in oddodd nuclei. Excited configurations are also of interest, as some detected α transitions, and even whole portions of α decay chains, may actually connect not g.s., but excited states of similar structure. The hindrance of the s.f. in odd-odd relative to even-even isotopes by several orders of magnitude is well established in heavy nuclei. It is also known from experimental studies that α-decays accompanied by a change of the parent configuration are hindered with respect to configuration-preserving transitions. It is understood as a decrease in the probability of the α-particle formation when different parent and daughter configurations are involved. Alpha-decay rate shows also the exponential dependence on the barrier between α particle and the daughter nucleus. When a parent configuration has some excitation energy in daughter, this barrier increases and an effective Q α value decreases by this energy. If the configuration-changing decays had been hindered completely, the α-decay rate would have been given by the reduced Q α values. In reality, a degree of the configuration hindrance is surely configurationdependent.
In order to predict possible exotic configurations one has to have a reliable model to find ground states in odd and odd-odd nuclei. We used the microscopicmacroscopic model based on a deformed Woods-Saxon potential [16] and the Yukawa plus exponential macroscopic energy [17] Recently, within this approach (with parameters adjusted to heavy nuclei [18] ), it was possible to reasonably reproduce data on first [19] , second [20, 21] and third [22, 23] fission barriers and systematically predict ground states and saddle-points in even-even superheavy nuclei up to Z = 126 [24] .
For systems with odd proton or neutron (or both), we used a standard blocking method. The ground states were found by minimizing over configurations (blocking particles on levels from the 10-th below to 10-th above the Fermi level) and deformations. For nuclear ground states it was possible to confine analysis to axiallysymmetric shapes. In the present study, four mass-and axially-symmetric deformations: β 20 , β 40 , β 60 , β 80 were used -see [25] . Minimization is performed by the gradient method and on the mesh of deformations, see [25] Both sets of results are consistent. As an additional check, we performed another calculations of nuclear masses within the quasiparticle method. These calculations are much simpler and we were able to perform a seven-dimensional minimization over axially-symmetric deformations:β 20 , β 30 , β 40 , β 50 , β 60 , β 70 and β 80 .
A simplest extension of the WS model to odd nuclei required three new constants which may be interpreted as the mean pairing energies for even-odd, odd-even and odd-odd nuclei [25] . They were fixed by a fit to the masses with Z ≥ 82 and N > 126 via minimizing the rms deviation in particular groups of nuclei what is is a rather standard procedure [26, 27] . Masses of nuclei were taken from [28] . The obtained rms deviation in masses for 252 nuclei was about 400 keV with blocking and around 300 keV with the q.p. method. Similar rms errors resulted for 204 Q α values. Then, for 88 measured Q α values in SH nuclei, the quantities outside the region of the fit, we obtained the rms deviation of about 250 keV, similar for two treatments of pairing.
We also calculated apparent Q α values taking the parent g.s. configuration as the final state in daughter. Such a value is smaller than the true Q α by the excitation energy of the parent g.s. configuration, ∆Q α , in the daughter. Global results are collected and shown in Fig. 1 . Particularly large, about 2 MeV, excitation of the parent configuration occurs in the daughter of 272 Mt; the excitation of about 1.5 MeV occurs for 256 Lr thus energies of these configuration-preserving transitions are reduced especially for particle numbers corresponding to one particle above a closed subshell.
Predicted high-K g.s.configurations in odd and oddodd SH nuclei whose excitation energy in the daughter is larger than 0.5 MeV are shown in Table I . They result from an interplay between high-j orbital positions and energy minimization. A particular situation occurs at deformed subshells Z = 102, 108 and N = 152, 162. The levels just above gaps include intruder Ω π = 9/2 + and 11/2 + protons and 11/2 − and 13/2 − neutrons. It turns out that high-K ground states involving two intruders occur in 262 Db and 272 Mt. These and other g.s. configurations shown in Table I , owing to at least 0.5 MeV reduction in Q α , likely have elongated α-decay half-lives. In Fig. 2 , a decrease in energy release, ∆Q α , and log 10 T α calculated according to [29] for g.s.→ g.s. and configuration-preserving transitions are shown for various Meitnerium isotopes. The latter half-life would correspond to an absolute hindrance of configuration-changing decays. For our favorite case, 272 Mt, such hindrance reaches six orders of magnitude. This takes us from the life-time of milliseconds to hours. The measured log 10 T α values for Mt isotopes are close to the lower line in Fig.  1 , except for N = 161 (5 ms [30] ) which is below, and N = 165 (0.44 s [30] ) which is above it. Note, that the supposedly isomeric half-life, nearly identical with the lower theoretical point for N = 161 was reported [31] . We claim that half-lives corresponding to the upper theoretical curve have not been detected yet, maybe, except for N = 165.
Let us stress that the whole argument is based on both the presence of deformed semi-magic shell Z=108 and N=162 and the position of high-Ω intruder orbitals just above that shell. The former is supported by the experimental Q α values and predictions by many models. The latter is more model-dependent, but the same or nearly the same intruder positions are predicted by the FRLDM [27] and the SLy4 HFB [32] .
In order to estimate fission rate for a high-K ground state one can start with the known half-lives of the neighbours and then consider the effect of blocking on the fission barrier and non-adiabatic effects in barrier tunneling owing to the level crossings [33] . The experimental α half lives of N = 163 isotones, 2 m in Sg, 3.8 m in Bh and 4 s in Hs, must be shorter than their s.f. half lives. The g.s. shell effect in 270 Hs is necessarily related to a local barrier maximum, hence its s.f. half-live must be in the range of minutes, at least. The calculated fission barrier minimized over configurations in 272 Mt amounts to 6.3 MeV, nearly the same as in in 270 Hs. The 5D calculation, including quadrupole nonaxility in addition to four axially-and reflection-symmetric deformations, was done on the hypercube and saddles were obtained by the immersion method. In the near-by even-even isotopes, the nonaxiality in the first barrier was shown not important. To see the configuration blocking effect, two additional 4D saddle point calculations were performed for axially symmetric deformations in two extreme scenarios: diabatic (with the blocked g.s. configuration) and adiabatic one (minimized over configurations). Also here, saddle points were determined by the immersion method. In Fig. 3 are shown β 20 , β 40 energy maps, obtained by minimization over the remaining deformations. One can see a rather dramatic effect of keeping the g.s. configuration: the diabatic saddle point (bottom panel of Fig. 3 ) lies about 6 MeV higher than the adiabatic one (top panel of Fig. 3) . Moreover, there is no second (local) minimum on the diabatic map. We have also checked that the reflection-asymmetry effect on the diabatic/adiabatic saddle is small.
It is known that the blocking procedure often causes an excessive reduction of the pairing gap in systems with [29] , assuming a complete decay hindrance to different configurations.
odd particle number. One device to avoid an excessive even-odd staggering in nuclear binding was to assume stronger (typically by ∼ 5%) pairing interaction for oddparticle-number systems, see e.g. [34] . To estimate the effect of a stronger pairing on s.f. barriers we have calculated barriers with pairing strengths increased by 10% and 15%. We obtained still large diabatic fission barriers of 11.8 MeV and 10.3 MeV, respectively. Obviously, one cannot expect a strict conservation of configuration during the tunneling. It is unavoidable, however, that any configuration change, either related to nonaxiality or to the collective rotation admixture, must induce some increase in the action integral, relative to the neighbouring even-even nucleus. Therefore, the fission half-life in the range of minutes for the intruder configuration of 272 Mt seems to be a safe prediction. To summarize: (i) The macro-micro WS model, which has been shown to give reasonable predictions in the SH region, suggests high-K configurations as the ground states in a number of odd and odd-odd nuclei.
(ii) An α-decay hindrance of such a configuration is expected when the same configuration in daughter has a sizable excitation. If configurantion-changing transitions had been strictly forbidden, the hindrance would have been determined by this excitation ∆Q α .
(iii) A particular situation occurs above double closed subshells: N = 162 and Z = 108 where two intruder orbitals: neutron 13/2 − from j 15/2 and proton 11/2 + from i 13/2 spherical subshells are predicted. These orbitals combine to the 12 − g.s. in Z = 109, N = 163, whose configuration lies ∼2 MeV above the g.s. the daughter. This would imply a six order of magnitude increase in α half-life.
(iv) The double subshell gap at N = 162 and Z = 108 is consistent with experimental Q α values and predicted by many models. The position of neutron 13/2 − and proton 11/2 + orbitals above this gap is also common to many models, in particular, the predicted g.s. in 272 Mt has exactly the same structure in [27] ; the same configuration is predicted at ∼0.4 MeV excitation within the SLy4 HFB model [32] , which would make it also a longlived one.
(v) The calculated configuration-preserving fission barrier in 272 Mt is by 6 MeV higher than the one minimized over configurations. Even if configuration is not completely conserved, a substantial increase in fission half-life is expected.
(vi) There are other orbitals which may produce longlived configurations, in particular intruder neutron 11/2 − and proton 9/2 + above N = 152, Z = 102. Although more model-dependent, there is a possibility, that one such high-K ground-or low-excited state may be the longest lived superheavy nucleus.
As already mentioned, one cannot exclude that such long-lived superheavy configurations were already produced before, but setup and electronics dedicated to the milliseconds measurements could not detect objects living much longer. This intriguing possibility should be check at first.
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